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FEDERAL SPECIFICATION

PLASTIC MOLDING MATERIAL, FEP FLUORO-
CARBON, MOLDNG AND EXTRUSION

This specification was approved ~ the Commisewner, Federal Supply Serv-
ice, General Scmices A dminiat ration, for the use of all Federal agencies.

1. SCOPE AND CLASSIFICATION

1.1 Scope. This specification covers FEP
fluorocarbon (fluorinated ethylene propy-
lene copolymer) mokiing and extrusion ma-
terial suitable for use in dielectric appli-
cations (see 6.1), For the purpose of this
specification, the term “FEP” shall be used
when referring to FEP fluorocarbon mold-
ing ad e~t~si~n ~ateri~c

1.2 Classification.

1.2.1 Types. Plastic molding and extrusion
material F’EP fluorocarbon covered by this
specification shall be of the following types
as specified in the
6.2) :

Type I-extrusion
Type H-molding

2. APPLICABLE
ST:\YDARDS, &’VD
TXONS

contract or orde: (see

grade
grade

SPECIFICATIONS,
OTHER PUBLICA-

2.1 Specifications and standards. The fo]-
lowing specifications and standards, of the
issues in effect on date of invitation for bids
or request for proposal, form a part of this
specification to the extent specified herein:

Federal Specifictttiom:

PPP-M576-Box, Wocd, Cleated, Ve-
neer, Paper Overlaid.

PPP-B-W&Boxes,
?? P-13-591-Eo:xs,

C!eated.

Wocd, l~irebound.
Fiberboard, Wocd-

PPP-B-601—Boxes, Wood, Cleated-P&
wood.

PPP-B-621-Boxes, Wood, Nailed and
Lock-Comer.

PPP-B-636-Box, Fiberboard.
PPP-B-640-Boxes, Fiberboard, COXTUO

gated, Triple Wall.

Federal Standurds:

Fed. Std. No. 10&Preservation, Pack-
aging, and Packing Levels.

Fed. Std. No. 123-MarMng for DOYXWS
tic Shipment (Civilian Agencies).

Fed. Test Method Std. N’o. 41&Pla%
tics: Method of Testing.

(Activiti- outside the Federal Government may
obtain eopiea of Federal Specifications, Stand=da,
and Handbooks as outlined under General Infomna-
tion in the Index of Federal Specification and
Standards and at the prices indicated in the Index.
The Index, which includes cumulative monthly sup-
plements as issued, is for sale on a subscription
basis by the Superintendent of Documenh, U. S.

(Single copies of this specification and other
product specifications required by activities outside
the Federal Government for bidding purposes are
available without charge at the General Servieea
Administration Regional Of~lces “in Boston, New
York Waahin@n, D. C., ~tlanta~ chi=m~ KZUMM
City, Mo., Dallu? Denver, San Francisco, LOS
~n:e]eg, and Seattle, Wash.

(~e~eral Go~ernme~t ~ctititiesmay ob~ti copies
of Federal Specifications, Standards, and Hand-
books and the Index of Federal Specifications anti
Standards from established distribution poin+~ in
their agencies. )
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Militarw Standard:

MIISTD—129-Bkking for Shipment
and Storage.

(Copiesof Military Specification and Standti
required by contratirs in connection with specific
procurement functions should be obtained from the
procuring activity or as directed by the contacting
off icer.)

2.2 Other publications. The following pub=
Iications form a part of this specification to
the extent specified herein. Unless other-
wise indiated, the issue in effect on date
of invitation for bids shall apply.

American Societg for Testing and Mate-
rials (ASTM) Standards:

D 150-59T—A-C Capacitance, Dielec-
tric Constan~ and Loss Characteris-
tics of Electrical Insulating Mate-
rials.

D 618-61-Conditioning Plastics and
Electrical Insulating Materials for
Testing.

D 638-61T-Tensile Properties of Plas-
tics.

D 792-60T-Specific Gravity and Den-
sity of Plastics.

D M38-62T-Measuring Flow Rates of
Thermoplastics by Extrusion Plas-
tometer.

D

I)

1505-60T—Density of Plastics k~ythe
Density-Gradient Technique.
1708-59T—Tensile Properties of Plas- U

tics by the Use of Microtensile Speci-
mens.

(Application for copies should be addressed to
the American Society for Testing and Materiak
1916 Race Street, Philadelphk 3, Pennsylnnia.)

(Technical society and techniad association speci-
fications and standards are generally available for
reference from libraries. They are 51s0 distributed
among technical groups and using Federal agencies. )

3. REQUIREMEm *

3.1 Material. The material shall be unfilled
~ (fluori~ted ethylene propylene copo-
lymer) so formulati as to meet the require-
ments of this specifiution.

3.1.1 color. Unless otherw!se specified
(see 6.2), FEP shall COII~~II 110 CO~orpi~-
ment.

3.1.2 Form. FEP shall be in the form of
pellets

32 Property values. Unless othetise
spti~d (see table I (melt flow rate and
melting poht) ), the ~UeS ob~in~ fmm “
each set of specimens for any Prowtiy
shall be averaged (see 4.5.2.1), and the re-
sults so obtained shall meet the requi-
ments specified in table I.

TABLE I.—Property values

Property Va]ue required

(see table IV) Type I Type H

Llensity, range, inclusive, DJxC. g\nd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.14 to 2.17 2.14 to 2.17
Tensile strength, minimum, p~.i. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .- 2,500 2,100

Elongation, minirnurmpercent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 275 240
Dielectric constant, maximum, c.p.a.:

108 . . . . . . . . . . . . . . . . . . . . . . . . . ● . . . . . . . . . ------- ..-. ..$. . . . . . . . .
106

1 2.15 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...*..
[

2.15
10!)

● . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . )
Dissipation factor, maximum,c.p.s.:

103 0.0003 0.0003. . . . . . . . . . . . . . . . . . . . . . . . ● . . . . . . . . . . ● . . . . . . . . . . . . . . . . . . . . . . .
106 . ...*.... . . . . . . . . . . . . . . . . . . . ..00..... . . . . . . . . . . . ...0... ..* 0.0007 0.0007
100 0.001 0.001. . . . . . . . . . ...*... . . . . ..*O. . . . . . . . ● . . . . . . . . . . . . . . . . . . . . . . . . .

Melt flow rate, gramsper 10 minutes:
Minimum ~: i 5. . . . . . . . ...0... *$***.*. . . . . . . . . ..**.*. ● **..... ....**?
Maximum l?. . . . . . . . . . . . . . . . . .=. . . ..- . . . . . . ..- .*..****. . . ...*... . -1

3feltingpoint,m~nimUm,Ocl . . . . . ..- . . .. OO.-. O=OC..C.OO...”..””=.i ~50 I ~q(j

1FET does not have a slw? n.e]ting point (see 45.3.5.3).

~
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4. SAMPLING, INSPECTION, AID
TEST PROCEDURES

4.1 Responsibili@ for inspection. Unless
othenvise specified in the contract or pur-
chase order, the supplier is responsible for
the performance of all inspection require-
ments as specified herein. Except as other-
wise specified, the supplier may utilize his
own facilities or any commercial laboratory
acceptable to the Go~*ernment.The Gover-
nmentreserves the right to petiorm any of
the inspections set forth in the specification
where such inspections are deemed neces-
sary to assure that supplies and services
conform to prescribed requirements.

4.1.1 Test equipment and inspection fa-
cilities. Test equipment and inspection facil-
ities shall be of sufficient accuracy, qualib.
and quantity to permit performance of the
required inspection. The supplier shaIl es-
tabIish calibration of inspection equipment
to the satisfaction of the Government.

4.2 Classification of inspection. The ex-
amination and testing of FEP shall be clas-
sified = follows:

Acceptance inspection. (see 4.4.)

(1) Inspection of product for delivery.
(see 4.4.1.)

(2) Inspection of preparation for deliv-
ery. (see 4.42.)

4.3 Inspection conditions. Unless other-
wise specified herein, inspection shall be
xnade at room temperature (see ASTM D
618-61) and at ambient humidity and pres-
sure. In the event of a dispute concerning
conditions, the standard conditions of ASII?d
D 61S-61 shall be used.

4A Acceptance inspection

4.4.1 Inspection of product for deliveqy.
Inspection of product for delivery shall con-
sist of batch inspection (see 4.4.1.2) and
periodic-batch inspection (see &4.1.3).

4.4.1.1 Butch. A batch of FEP (see 3.1
to 3.1.2, inclusive) shall be defined as a unit

of product prepared for shipment, and may
consist of a uniform blend of *O or more
“production runs” of FEP of the same color,
when ap~licable.

4.4.1.2 Batch inspectwn. Batch inspection
shall consist of the tests specified in table
II.

TABLE H.-Batch inspection.

Test Requirement Test method

Density “. . . . . .
Melt flow rate . I

i
(see table I)

}
(see table IV)

Melting point .

4.4.1.2.1 Sampling plan. Batch sampling
and inspection shall be made on each batch
(see 4.4.1.1), and shall be the basis for ac-
ceptance or rejection of the batch (see 4.5.1).

4.4.1.3 Petiodic-batch hpection. Penodic-
batch inspection shall consist of the tests
specified in table III. Shipment shall not be
held up pending results of the inspection.

TABLEHI.-Petiodic-batcJl inspection

Test Requirement Test method

Tensile strength
and elongation

Dielectric con-

} 1

(see table I) (see table IV)
stant and dis-
sipation factor

4.4.1.3.1 Sampling pZan. Periodic-batch
sampling and inspection shall be made on the
first batch (see 4.4.1.1) prepared for ship
ment, and on every 10th batch thereafter,
or once every 6 months, whichever is more
frequent (see 4.5.1).

4.4.1.3.2 Noncompliance, If a batch fails
to pass periodic-batch inspection, the sup-
plier shall tie corrective action on the ma-
terials or process, or both, as warranted, and
on all batches which can be corrected and
which were manufactured under essential-
ly the same conditions, with essentially the
same material$ processes, etc, and which
are considered subject to the same failure.
Acceptance of the product shall be discon-
tinued until corrective action, acceptable to

3
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the Government, has been taken. Af@s the
corrective action has been taken, periodic-
batch inspection shdlbe rep-ted. Batch in-
spection may be reinstituted; however, fin-
al acceptance shall be withheld until the
periodic-bati reinspection has shown that
the corrective action was successful. In the
event of failure after reinspection, infor-
mation concerning the failure and the cor-
rective action taken shall be f umished to
the contracting officer.

4.4.1.4 Rejection. Failure to comply with
any of the requirement of this specifi@ion
shall be cause for rejection of the batch rep-
resented.

4.4.2 Inspectwn of preparation for deli r-
CTV.Sample items and packs shall be selected
and inspected to verify conformance with the
requirements in section 5 of this specifiu-
tion.

4.5 Methods of test.

4.5.1 Sampling. Three representative sam-
ples of equal size shall be selected from each
batch prior to packaging. If sampling is
done after packaging, three containers
(packages or drums) shall be selected at
random from each batch (see 4.4.1.1). Con-
h~iners shall be opened carefully, making
sure that there is no contamination from
scale, paine shattered heads, tom liners, or
from any other cause. The three represent-
ative samples shall be composite, placed in
a cIean dry metal or glass
tightly closed.

4.52 Specimens.

4.5.2.1 NImtlMYand form.

container, ancl

Five specimens
or sample charges of the form specified in
the applicable document or paragraph (see
table IV) shall be prepared as specified in
4.5.2.3. Un]ess otherwise specified herein,
specimens, as applicable, shall be 0.055 =E
0.C030inch thick.

4.5.2.2 Additiomzl spechnem. When the
test result of a specimen deviates from the

4

average of the other specimens by more
than four times the average deviation of Q
the other specimens, that specimen shall be
discarded and another specimen from the
same composite shall be tested and used
in its place.

4.5.2.3 Preparation. A “pictur-fran~e”
~e, compression-molding chase shall be
used. The chase size shall be 2 by 6 by
0.0625 inches and shali be of stainless steel.
The moki-re~ease agent shall be clean a! Ll-

minum foil 0.005 to 0.007 inch, inclusive,
thick. The molding plates shall be two pol-
ished, chromium-plated, ferrotype plates
such as are used in photography. The plates
shall be at least 0.04 inch thick and shall
have an area adequate to cover the chase.
Preparation of the sheets shall be subdivided
into ho steps, mokling and annealing, M
foIlows :

(a)

(L’)

Molding—The chase shall be placed
on top of one of the molding plates
that has been smoothly covered with
a sheet of foil. Place an appropriate
amount of FEP in a mound in the
middle of the chase to prot*ide a
thicbess as described in 4.5.2.1. A
second sheet of foil shall be placed
on top of the FEP. The top molding
plate shall then be added. The assem-
bly shall be placed in a compres-
sion-molding press which shzd! have
cored p!atens which have been heated
to 340° = 5*C. (644” = 9’F.) and
which are equipped for cooling. The
platens shall be brought into incipi-
ent contact with the mold assembly
and held for 5 = 0=5 tinutes at
this temperature. A pressure Of
1,060 S= 70 kilograms (15,000 A
1,000 pounds per square inch gage)
shall then be applied for 1 minus zero
and plus 0.s minute.
Annealinz—whi~e the sheet is under
pressure, the platens shall be cooled
tO 150” * IO”C. (302° * M“F.) at a
rate of 10” * lot. (lsO* 1.8”FJ
per minute. Water. air, or a combina-
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tion of the txo may bc used to estab-
lish this cooling rate. The chase shall
be removed from the press and the
sheet
chase
room

4.5.s Test
as specified

shall be separated from the
and allowed to cool in air at
ambient temperature.

methods. Test methods shall be
in table IV.

4.5.3.1 Density. Specimens shall be ap-
proximately 1 inch by 1-1/2 inches, and shall
be tested in accordance with method A of
ASTM D 792-60T, or in accordance with
ASTM D 1505-60T. Specimens shall be con-
ditioned in accordance with procedure A of
ASTM D 618-61 for at least 4 hours. Two
drops of a wetting agent shall be added to
the water to reduce surface tension and to
insure complete wetting of specimen.

4.5.3.2 Tensile strength and elongation.
Specimens shall be cut with a microtensil+
type die in accordance with ASTM Publica-
tion D 1708-59T,except that the radius shall
be changed from 1/8 to 3/16 inch. Specimens
shall be conditioned in accordance with pro-
cedure A of ASTM D 618-61 for at least 4
hours. Speed C of ASTM D 638-61T shall be
used. Initial jaw separation shall be 0.875
k 0.005 inch. The specimens shall be
ck~mped with equal lengths in each jaw.

4.5.3.2.1 Elongatwn determination. Elon-
gation shall be calculated (see 4.5.3.2.1.1)
from the chartl used in determining tensile
strenegth.On the chart, drop a perpendicula~
from the breakpoint to the time axis. Meas-

ure the
the fool
ning of

bp-wla

distince along the time axis from
of this perpendicular to the begin-
the load-time curve.

1.1 fuI1-scale load of 50 pounds has been found suit-
able. If the specimens break quickly, the chart
speed may be increased so that each curve mvem
at least 2 inches on the time axis of the chafi.

4.5.3.2.1.1Cakdatiow.

Elongation, percent- * ~T5Cx ~ x 100
.

\Vhere: ●
●

c == Distance on chart in inches.
m = Chart-speed magnification ==

chart speed
(both in same units).

crosshead spead
0.875 inch == Initial jaw separation

4.5.3.3 Dielectric condmzt and dissipa Lion
factor. Specimens shall be conditioned in
accordance with procedure D of ASTM Pub
lication D 61841.

4.5.3.4 Melt flow rote.

4.5.3.4.1 Sample charges. Sample charges
shall consist of pellets or pieces of approxim-
ately the same suitable size, cut from
molded or extruded forms. Strips about 1/4
inch by 3 inches may be conveniently han-
dled.

4.5.3.4.2 Apparatus. The apparatus sha~
consist of the following items:

(a) An extrusion plastometer, as de-
scribed in ASTM Publication D
1238-62T, and modified by the use
of “Stellite” alloy, or equal, for the

TABLE IV.—Test methodsz

Method number
Test ASTM 310difiedof Fed. Test

(see table I) Method St& publication by

No. 406 or para=~aph paragraph
—.——
Density . . . . . . . . . . . . . . . . . . ..0..... . . . . . . . . . . . . . . 5011 D 792-(Y)T T5.:.1I
T’cnsile strength and elongation . . . . . . . . . . . . . . . . . I 1011 I D 638-61T 4.5.3.3 to

4.5.3:2.1.1. incl.
Dielectric constant and dissipation factor . . . . . . . . . 4~~: ,1 D 150-59T 4.5.3.3
]Ie]t flo~vrate . . . . . . . . . ...*... . . . . . . . . . ,. .0.... — 4.5.3.4 —
~le]ti~g ptint . . . . . . . . . . . . . . . . . . . . . . . . . . . . ● .,..* — 4.5.3.3 —
‘ E;thcr Fed. Test Method Std. Xo. 4015 or ASTM pul)ii:~at]~)~s :IIay be used. as appl~cabk.

5
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cylinder lining, the orifice, and the
phton tip (see 6.4).

(b) An anal~cal balance having a capw-. .

(c) A

i~ of 200 ~~ and w~ghk ‘or
weighing the sample charges to the
nearest 0=0001~ame
stopwatch.

4.5.3.4.3 Procedure.

4.5.3.4.3.1 Temp-tire calibration. The
melt tempemtur% 372° * I*C. (701.6° *
L8°F.), is the km~tun measur~ in the
melt 0.5 inch above the orifice. This tem-
perature may be ob-ed by contxow the
tempe~t- xneasti in the thernmmetir
welSat appro~tiy 380eC. (716”F.). Prior
to testing,the plastimeter tem~tum SIUAU
be calibrated as follows:

(a) With the orifice in place, insert a
standardized therm~upl~
through the ofiice from the bottom
of the plastometir to a point 0.5
inch above the top of the orifice.

(~) Place 5.0 = 0.5 gram of FEP (see
4.5.3.4.1) in the plastime*r, com-
pact with the piston, and wait 10
= 0.5 minutes for the melt tem-
perature to reach equilibrium. The
neces~~ adjustmmti shall be
made in the tempe=ture controller
to bring the melt tempe=tme to
372° = l°C. (701.6° & 1.8”F.) .

(C) Repeat (a) and (b) and record tem-
“perature versus time at l-minute
internals for the first 10 minutes.
The FEP should reach the melt
tempe~tie within 5 minutes.

(d) With the FEP in the plastimeter for
an elapsed time of 10 minutes for

..- Suitable standards for calibrating the thermo-
COUple are: Jfeiting point:

Lead . . . . . . . . . . . . ..327.5° C. (621.5° F.)
Pot~ium
bichromate . . . . . . ..wM’ c. (TWAO F.)

Zinc . . . . . . ...-.””= 419.4’ C. (786.9° F.)

each point measured, determine
the mek temperature at l/4-inch
intervals from 1/4 inch to z inches,
inclusive, above the orif ic= The
entire temperature profile shall be
within a range of 2° C. (3.6”F.).
(This precision is readily obtaind
by proper insulation of the aides,
bottom, and top of the plastometer. )

4.5.3.4.3.2Method. The plastometi shall be
clean and leveL The autotransformer settings
shall be such that the controlled heater is
off and on for approximtiy equal periods.
Place 5.0 ~ 0.S grams of JEEPin the @as-
tometer. When F’EP is in pellet form, the
pelletS shall be poured into the plastometer
through the funnel and pushed dcmm with
the durging rod. As soon as the FEP has
been charged, wipe off the toP of tie plas~
meter and place the piston in position do--
ward until resistance is met (this will com-
pact the FEP). Start the stopwatch. Using
the stopwati, allow the FEP to heat for an
elapsed time of exactly 5 minutes to obtain
equilibrium conditions. StOp and reset the
stopwatch. The piston sld be loaded ac-
cordingly: Type I—5,000 ~ms and TYW W
11-,000 grarm Allow the FEP to extrude
for 30 seconds, and then, without stopping
the watch, cut off the extrudate cleanly
(s- 6.4.2) with a spatula at the exact mo-
ment that the second hand of the watch
reaches zero. This portion shall be discardti.
Collect five successive cuts at l/2-minute in-
tervab. After the extrudates have cooled to
room @mperatwe, the individual cuts shall
be weighed to the nearest milligram.

4.5.3.4.3.3 Cakututiou. The melt flow rate
shall be computed by multiplying the aver-
age weight of the extmdates (in grams
per 1/2 minute) by 20.

4.5.3.5 Bleltifig point.

4.5.3.5.1 Spechn-. A suitable specimen,
1/2 inch to 3/4 inch, inclusive, long, by 0.050
inch to 0.070 inch inclusive, wide, by 0.010
inch to 0.015 inch inclusive, thick, shall be
shaved from the molded sheet.

6
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4.5.3.5.2 Apparati. The apparatus si~ail

consist of the following items:

(a) Melting-point apparatus (see6.5) with
a specia] thermometer (range 2000
to 400”C. inclusive (392° to 752”F.
inclusive) ) having 1°C. (1.8°F.)
divisions and calibrated for melting-
point determinations.

(b) Three round cover glasses, 18 milli-
meters in diameter.

(c) An aluminum disk 0.187-inch thick,
with an outside diameter of 1-1/2
inches and having a tapered cen-
ter hole with a top diameter of
0.312 inch and a bottom diameter
of 0.437 inch.

4.5.3.5.3Z%ocedwe. The specimen shall be
placed between two cover glasses. The as-
sembly shall be placed in the well of the
apparatus. Another cover glass shall be
placed over the assembly. The aluminum
disk shall be added, making certain that the
large end of the center hole is towards the
bottom. The leads from the autotransformer
shall be inserted into the apparatus Set the
autotransformer to give a maximum voR-
age of 24 volts so that the temperature will
rise at a rate of 25°C. (45°F.) per min-
ute. When the temperature reachas 235‘C.
(455°F.), the voltage shall be decreased so
that the rate of temperature rise is 1‘C.
(1.8‘F.) per minute. The specimen shall be
observed at l-minute (l”C. (1.8”F.) ) in-
tervals. The temperature at which the spec-
imen changes fmm a solid to a melt along
the outer edges shall be recorded as the
melting point (There is a softening point
about 10*C. (lSeF.) lower than the melting
point.)

5. PREPARATION FOR DELIVERY

For civil agency procurement, the defini-
tions and applications of the levels of pack-
aging and packing shall be in accordance
with Fed. Std. No. 102.

5.1 Preservation and packaging (see 6.2).

5.1.1 Level A. Material in the form of pel-
lets shall be packaged as specified and af-

GP-389a

forded preservation in accordance with NIL-
P-116.

5.1.2 Level C. Material in the form of pel-
lets shall be afforded preservation and pack-
aging in accordance with the supplieds com-
mercial practice.

502Packing (see 602).

5.2.1 Level A. The packaged item shall be
packed in containers conforming to any of
the following specifications at the option of
the supplier:

Spco’ijioution Contuitter
PPP-B-576 . .BOX, Wood, Cleated,

Veneer Paper Ovar-
laid

PPP-B-686. .Boxes, Wood, Wir+
bound

PPP-B-691. .Boxes, Fiberboa~
Wood-Cleated

PPP-B-601 . .Boxes, Wood, Cleated-
P&Ood

PPP-B=621 . .Boxes, Wood, Nailed
and Lock-Comer

PPP-B-686 . .Box, Fiberboard
PPP-B-640 ., Boxes, Fiberboard,

Triple Wall

alaB8w
*tylil

cla882

Class 20r S

S&le A or II

S~le A or B

Class 2
Clam 2

Clazu2

Box closures and strapping shall be as spec-
ified in the appliable box specification or
appendix thereto. Banding (reinforcement
requirements), excluding metal, is required
and will be applied in accordance with the
provisions out~ined in the appendix to the
specification. The gross weight of wood box-
es shall not exceed 200 pounds; contents of
fiberboard boxes shall not exceed the limi-
tations of the applicable box specification

5.2.2 Level B. The item shall be packed in
accordance with paragraph 5.2.1 except that
the containers shall be constructed for do-
mestic requirements. Fiberboard boxes shall
be banded as prescribed in the appendix d the
box specification. Box closures shall be as
specified in the applicable box specification
or appendix thereto.

5.2.3 Le ret C. The packaged item shaH be
packed in containers of the type, size, and

7
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kind commonly used for the purpose, in a
manner that will insure acceptance by com-
mon carrier and safe delivery at destination.
Shipping containers shall comply with the
LTniformFreight Classification Rules, or reg-
ulations of other carriers as applicable to
the mode of transportation.

5.94 Genenl. E~eriOr containers shalI
be uniform in shape and size, shall be of
minimum cube and tare consistent with the
protection required, and shall contain identi-
cal items.

53 Marking.

s.3.1 CivtZ agencies. In addition to any
special marking required by the contract or
order, unit packages intermediate packages,
and exterior shipping containers shalI be
marked in accordance with Fed. Std. No. 123.

5.3.2 Milihzq agencies. In addition to any
speciaI marking required by the contract or
order, unit packag~ intermediate package%
nnd exterior ahipping containers shall be
marked in accordance with MIL=STD-129.

6. NOTES

6.1 Intended use. FEP has electrical prop-

erties comparable to those of polytetrafluo-
roethylene. FEP may be utilized in applica-
tions requiring continuous use at tempera-
tures up to 204.50C. (400°F.), and where
weather-resistant, chemkally-r=istint, and
nonflammable material is needed. It can be
fabricated by conventional thermoplastic
methods.

6.2 Ordering data Purchasers should ex-
ercise any desired options off ered herein
and procurement documents should specify
the followbg:

(a)

(b)
(c)
(d)

Title, number, and date of this speci-
fication.

Type (see 13.1).
Color, if applicable (see 3.1.1).
Information for preparation for de

livery (see section 5).

.

6.3 fiansportation description. Transpor-
tation descriptions and minimum weights
applicable to this commodity are:

Rail:

Plastics, granular
Carload minimum weights 10,OOO,

20,000 and 30,000 pounds, subject
to Rule 34, Uniform Freight Clas-
sification.

Motor :

Plastic pellets.
Truckloacl minimum weight 30,000

pounds, subject to Rule 115, Na-
tional Motor Freight Classification.

6.4 Melt flow rata

6.4.1 ~xtrwim pbstometer. “Stellite” a~-
Ioy, grade No. 19, trademark of the Ha~es
StelIite Division of Union Carbide Corpora-
tion, Kokomo, Indiana, has been found satis-
factory for the Wlinder lining, the orifice
and the piston tip. A plaatometer, available
from the F. F. Slocomb Corporation Wil-
mington, Delaware, or the Tinius Olsen Test-
ing Machine Company, Willow Grove, Penn-
sylvania, has been found suitable.

6.4-z ca,ltt~j~gof excruciate. The tip of the
spatula should be passed upward along one
side of the beveled hole, then lightly across
the bottom of the hole. This cutting should
be done quickly and neatly in order to ob-
tain the best precision; a light cutting force
should be used to avoid &xcessive wear on
the orifice opening. The neatness of the cut
may be checked by observing the manner in
which the succeeding portion is extruded.
If the cut is clean and sharp, the succting
portion will be extruded straight. If not, it
will tend to curl and stick to one side or the
other of the beveled hoe. It may be necessary
to reshape the end of the spatula slightly to
obtain the best results.
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TABLE ~.— Typical pvoperty WZ2UCSof FEP-. .-

Property i Value
ASTM

1

Impact strength ft. lb. per inch of notch (lzod):
65”F. ● ...*.**** ● *.**...** ● *..*..**. •.””***.~** ● $***””””” ““””””
73‘F. ● ...**... . . ...*... . . . . .. **O● *....*... . . . . . . . . . . . . . . . . . . .*

Flexural modulus, 73°F., psi . . . . . . . . . . . ...*. . . . . . . . . . . . . ...*** . . .
Tensile modulus, minimum, psi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Deformation under load, 73°F., 1000 psi, 24 hrs, percent . . . . . . . . . . . .
Coefficient of linear thermal expansion per ‘F- -1OO*F. to 160°F. . .
Thermal Conductivity, cal/sec/cmz/°C./cm . . . . . ...* .0 ..00... . . . . . . .
Specific heat, cal/ ‘C./gin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ● *........
Continuous use temperature:

Oe. . . ...0.. . . . . . . . . . . . . . . . . . . . . . . ...* . . . . . . . . . . . . . . . . . . . . . . . . . I
‘F. . . . . . . . . . . . . .0 . ...0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Dielectric strength, ST, 10 roil, v/roil . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Volume wistivity, ohm-cm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Water absorption, percent . . . . . . . . . . . . . . . . . . . . . . . ...0. . . . . . . . . . . . .
Hardness, Duromcter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Coefficient of friction . . . . . . . . . . . . . . . . . . . . . . . . . . .. O.. . . . . . . . . . . . . .

2.9
no break
95,000
3,500

1.8
4.6-5.9 x lW
5 x 10-~

028

205
400

2,100
101s

0.01
1) 55
0.09

6.5 Melting-point apparatus. The Flsher-
Johns Melting Point Apparatus, catalog No.
12-144, available from the Fisher Scientific
Company, Pittsburgh, Pennsylvania, has been
found suitable.

6.6 ‘&pical properties. Typical properties
of FEP are described in table V. These prop- - c
erty values are not to be used for specifica-
tion purposes since they represent average
values.

7JfrLITA~y cu~ToDI&~s :

Army-EL

NavyAhips

Air Force-MD

Preparing Activi&:

Army+ig C

D 256-56

D
D
D
D
c
c

790-61
882-61T
621-59
69644
177-45
351-61

D
D
D
D
D

149-61
257-61
570-59aT
1706-61
1894-61T

. -----,-”.

-.
?-. . . .

9
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